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im^JM 1 ] W03 RmoO30iiftj: Kfb —:fj i: ;u 3 

NOx Km^t. 

f^fi#4•^r5~30m»%'i■*$iaTV^^,;Ii:^i^^i:•r 10 

1 mm<Dmii:^mtmi>mo 

C^:*:S3] 9:y^7.=fy (W) atF^';r7=^> (M 
NOx (RjKfri:, 

\.mi(r>mmfs.mm 20 
[boon 

KL, fi^L<{±, g^;<f;^4't::-^Sn^>-K<b^3g (CO) 
^^■ffcTk^ (HO %S6'ffc-rs®tri6ii|7&:SJ:i3jaiW/j:» 
**5-&*n■CV^Sg^:^f;^4.0, ^mmm (NOx) 

[0002] 

UT, COSr/HC®Kft:i:NOx c!)a7ci:=S:l^^lrff -^Tg^ 

t, Pd. Rh)kif®e4KJg=SrfiJf$-li-fct®*SjK<^e.n 

CO 0 0 3] z:®J:^)&:j^#xjt{kfflM«EcD 
mmmt. x>i?>®^j^it (a/f) »iJ:-5T:*:t< 

^mj: - >mT^i.mi^::^<p(DmmMi!)^^ <tj:K). co-^ 

HC5r^<i:-rsK'fts«;*«sii-?fe.5S®N0x ^mt-t^ 
CO 0 0 4] .S^!^*OjfeffCi3V^T, ^m^Mn 

->(B!IT'®ate755!0gi:fj:S„ t it 75^ o T ') - viffltc^s 



^mw- 1 1 -1 0 0 0 0 
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So 

CO 0 0 5] ^rT'^Maai^Att, ftf-Ba/jrtrWT^W;^ 
'J ±«^S 4:Pt=g:T>'U$:f-7i if© #?L«S^ fi^f L it 

SiJ^-rS3i:t::J;0, 'J - y<llT'f±NOx A^rji-ij ')±m 
(NOx !Rja#:) CKiKSn, ^^jft^;^ h -T 'J y 

^ffltf-cHC-^co if ©S5cttj5g^j- i: L T }f <t $ n S fc 
to. •J-v/^'-v^x^5l^TtN0x «:ja^&<^<t-rsc: 

CO 0 0 6] i:;i5i6«»*-;^4' frf±, Milsf'+'tr^sns 

«t^c (s) *5j^iS!tT4jacLfcS02A5#*n, 

D^^C8l^i:«cO, cne>09S«K<b«&i6«7;U3!; 'Ji 

C0007]-^LT, r®J:-5f3N0x 5Sj^#:i6^M^Ki^ 

-fbl^tgA^tST-rSiiV^^^^^dJfeoifco Sfc, ^i'- 

^ w t?^ 5' - Tfifr ^ffl V ^ s c: i: iiSiSS $ nUg^d^ff 
ixfco ^Oife*, SO2 Jilts' ::iTCfi 3^0 KJRSnf* 

ns Tfifefe S ©-p«^0@S^i'>;^v^ r i: e> i: 
'ioito i:r5*?f^5':z7fi#:5:fflV>fcMj»-ettN0x ® 
SJ«?^ttt6gi6SfiV^©-C. WAHg^«©NOx O^ftttlg 
t {Sv ^ s S T?Jb S i: v^ -5 a#«;>&:^*^*s*) S c: i: t W 

?>A^i:*ofco 

CO 0 0 8] ^ d T'^#MT8-99034 ^iirSCtt, Ti02-A 
I2O3 , Zr02-Al203 2ll/#Si02-Al203 Tb^ii>m\itl^'Jftj: 

< i:4j la®a•g-s^^fflv^, :i(Dm'tumzmx 

So ::®Sf:<f^i^fbfflM<KfzJ;lx«, Ti02. Zr02. Si02 

CO 0 0 9] tfci|*M¥8-281H6^i:fStli, ^) >m^? 
;bn-'>AJ;'5/d:SfifttiN0x 5RjS^i:ft^Jl=&S^ L 
/cS^*•;^^f^tfflMi^*5^^$i^.-cv^s„ ::©^;V;^j^-fk 
'J vK-:^yU3 - ■^A{±S?ttKT'^bS© 
T-fifl:'v©9g||i6'ffc%©J4«?A«jqiSJ$Jl, ^®ie*S02 

©S!<t*5ffli«j$ixsjti6N0x ^m.^<om.n^miimm^ 
ns„ 
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[0 0 1 1] *^W«C:®cfcd'&:*1»fr^*T)&:Snfc 
CO 0 1 2] 

COO 1 3] S^clf:yt«2irfS«CDg^A*^^<kffl«(«0 
#^fi, W03 RlfKoOa^'Mtj: < i: t — 5 ~ 
30Sfi%-t•*s^^TV^s::i:^r^feSo se>K:|**]S3C 
fa«®SP*'x^fbfflMliEoi|*®:», WSt/Mo®'>>tc< t 

tzmx^Mi^t. mm:im.n^ ntzn^mt, *»e,ja:«> 

COO 1 43 

f±, zrm^t. v/yntviQm^ii<Dmmm^'k^Ltzs.& 
coo 1 5] itzmmm3^zmmcom:>f7.mtmm^-c 
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• K^mi^-t^tztf). ')-y^wmzis\^x^m7b^^mu 
coo 1 6] ^i^izm^msizs&mcDmif^mtmf&m 

!R«ft:fceg*5cK<kiI&i:©Si;S<fe*s®^cS7cSix-5 t 

*®N0x9RjSt6A5$<lt3lH]®-r'5„ Lfc**oX*^W© 

i^Oilbtrfc-V^TNOx !RiKff:©?liEll«#A««I*J$n4fc 
Sb, NOx 5R«*{i?0XS*-€>»XKg^^S-CN0x 9R«ffiSr 

COO 1 7] m^miRxfm^m2izsim(Dmmtzm\>^ 

"C^)J:v^„ Sfcs^;U3-rt3W03Xt/Mo03©il^«c< i:t» 
-;^*^S#$nfc«jSi:-r5c:i:t-c^s<. WOsSt/Mo 
03®^^j:< i: t— ;^®-^*a:»i, iSS;^-&*-m«-€-©-a- 
tf-e, S^t:4'tr5~30M»%®ffiHi:t-Sr fcAJa* L 
v^o 5«JI%J:0ii'^V>i:|l^*:©i!itta*5-f-^-e^c<, 

??]^*»?>ii:«?«i{£®Jtsz*3(t^N0x ^Mi^tmnmiti^ 

3 Rmo03(D'>ii< t :&©-S-*fi*«30S«%*SA 

30 -Si:, ^tt®«+:»-T'fe-5t)®®i^;W3^r»®<£Ml3 
ct 0 it«®«*5^T-r S fc*, iii»XS^i^^®NOx 
®^ST^g^v^*5^ U < t < 5o 
COO 1 8] J5c:fe, »«!EON0xRKfiSr#iSt-r5i:, WO 
3 S.t;Mo03®'>^ < i: :^0#*»f± 5 ~25*i%® 
ffigBi:-rs®*5#{::as LVNo 25afi:% J: 0^< i: 
N0x«RjKi*5{£ < ^ -r L S -3 0 WOs RmoOaCO'ptj: < 

*t±, VfRmo<D'>tj: < t. %>—:^(o^^^o<DmfS. 
^ ;i/ n - 7 ■^;*:ilYk -/u 3 - -^^ A $ -a- T wsr/ 

40 3 - ■t7AfzSj#L, •?:®«!KfiET-5:ii:-eW03S.t;Mo03 

t?^So fesv^^i, WS.t;Mo®i(»i< t: t— :^®{k-^ifei 

CO 0 1 9] lf:^:€3(cg^lE©MjSE(rMv^^n'^>&^ 

»i, WS.t/Mo®^^)tc< :^^fi^Lfci^;U3 - T 

7tffl{j«»rfflV>c,n.5Sf*:i:|^fi|»c, WOs Rt/Mo03®i>>&: 
50 < i: t-::^i:-:^;i'3-Ti:io«|fig$nfct©i:-r'5r 
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[0 0 2 0] »*«3{zfS«©«iJKCfflVNC>nsfi«: 

V^o »*^3Cig«®M^ft^c:ffl^^e,n-5fi#:C^3V^T, 

T^ft>'-'U:3-TS#: : T;U§ ±=3 : 1 ~ 1 : 14®C 

ffi«*5iS< tji^tzfyt^^ i^tL^AK NOx J^-fts^dSiST 

[0 0 2 1 ] NOx LTti, T;U;<;'J^jB, r;!/ 

A 'J±?S^JSSt/*±«7C^*-5.g«n-5.'>:^j:< i:t,- 
A, :M«'JH7A, AU-^A, ^wei^-^A, •b5^'!7A, 7 

^XS.*2A^S7c;*=S:V^V^, AU-i-A, '^•J'J':7A, 
^Sz-^A, ^yVi^-^A, :^ h o vf^.^A*5^{f e>n5, 

A, vV^'y, -ty-^A, >^v-b*v?A, *;tS?A/j:if 

[0 0 2 2] NOx 5RjK#:©#*4(i, S#:120 gt3a*fL 
T0.05~1.0 *;KOl5fflA5S* Ll>o #%4*«0. 05* 

J: 0'>^cV^i:NO, KMtl*AVh$ < NOx j^fb&tg^^igT 
L, 1.0 *;U4jeAT^*LTtia*A5taS]LftbO^^^ 

tt, Pt. Rh, Pdolax^±«»:a^rfflv^.5::^:*^•e$ 

So -?r©Sit*tt, PtSt/Pd®«^{±S^120g{rS>f LT 
0.1~20.0gdW$L<, 0.5~10.0gA5#»c:i(f^ L 
V>o *fcHhCD*g^fi, fifrl20 gf^5i>fLT0.01~80gA5 
»SL<, 0.05~5.0 gA«i|#t»* LV%, a#:#:«H y 
•y h;US^cO»I^W-rntf. PtSt/Pd®i^-^fi 0. 1~20 
g*WSL<, 0.5~10g*5!|#f;»S L^^o SfcRh®» 
^tt0.01~10g*«»S t<, 0.05~5g*«i|#tzi?S L 
V^. 

[0 0 2 3] 

(USSfiaj 1 ) 

<fi^0WS> > X V 7 y * - -t? A67. 6g 5r -< 

A 122. 8 g=S:S-g-L, mfWlS«i^, IS%feHtJ:0|g 
l»5:^*Lfco ^e>iafc«>j|cSrSC,(rl20 r-CigSlLfc 
800 "CT-S^rajIfl^iStL, W03/Zr02fifl:«»5|c«:|3S L 
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< ^^m0&W > ±I5T'# ?>nfcW03/ZrOzS«:)6&*©9f 

• -i-^Sii-. 110 t:T-^^^@L250 "C-emHlMS^LT 
1.5 a4%©Pt=S:S^U;fco 

<NOit %jK«:®fii^>Pt*5a#$n)tff03/Zr02fi*l^»* 

fBiJifliaiio rt?^^ft@L5oo rx-mpsiigifiScLfco 

nn^tltzKAit. W03/Zr02fift:|&jK120 gfr^fLTK 
A^O.3 nol T?*.5» 
10 [0 0 2 4] m=S:ff»J5fc?^^, ^fi'LT^JI^IJ 1 

i^M&i2) ^V^'XxVTy^^'t/AiaS. 1 gfe-f* 

A 116. 3 g =S:il^Lyi:;ii:fel^^fi 51560111 i:|B|:^(rL 
T, W03/Zr02fi«c«J)5S^iiSLybo -^LTflSg^iJl i:|Bl 

[0025] (||J£0tJ3) y^^Xx VT^^r^-^AZ? 
0.2 gSr'r:tv32i^|*9.0 L Lfc*^?Ssr, *®f 

20 fl:>fyWa-^A103.4 g^M-^LtzZ ti^kmimmm 1 
tmm\ZLX. W03/Zr02fi#:<»*S:iaSLfc, ^UTIS 
S60y 1 LTPti:KSra«FL, IIS60!I3O-? U-y 

[0026] (IIJ6«'J4) 9yif7.7--y7y^-^j^Z'l 
0.2 g'Sr-f *V3S!lfe!k9.0 LC»«Lfc*»«[tr, *i8 

fbi^^un - -i; A71. 1 g bfc d i: li^^l-ttllSgM 1 ^ 

|Sl«ICLT, W03/Zr02a**:«»**iggitfco •?:LX*SfS 

30 [002 7] (I^SI0iJ5) :5'y^:;^xyTy*^'>A40 
5.3 z^^^^SmMZA Ltr^»Lfc*^?Kf3, TkK 
ft i^.'l' 3 - -> A90. 5 g SrS^ L r i: JJl^^ttSgJS^d 1 i: 
IWI^trLT, W03/Zr02fi^»>*^iaSLfc. -^-LTHSg 
0yi i:ll»f3LTPti:K=S:Si$L, 3lii0!l5cD--« K 

mm^mm\.fz^ 

[0 0 2 8] (5ISE0IJ6) 9>if7,7->Ty^-^l.Zl 
0.2 g^-C^j-vs^^^^g.O L«r^«Lfc;!k^?Kfr, *®b 
ft ;u 3 - A 1 03. 4 g ^tl^ L 7t 3 i: Jil^»i3IJg0ij i 
i:l^«(3LT, W03/Zr02fi^«&5S$:i9»L;to -^rLTIg 
40 ife^iJl i:l^«ltiPt=grfiif y-^AOft^sOtli^ 
K-trv"^ A5rfflv^fcr i:J;il^tiSIJg0iJ i UTCs 

[0029] (HJg^li?) 5'>'^:;^x>Ty*:it7A27 
0.2 gSr-TitvSXgl^g.O L»r?g»Lfc*JgJgEC, 
ft n - -> A 1 03. 4 g L 7t r M^tt HJg^lJ 1 

tlpl^CLT, W03/Zr02Sfr«>3E5:iiSL;^c, -^LT* 
iS^in fclHISIt-pt^Sl^L, i^K* 'J ■^'A<>!)fti:)«9f;i^ 

■t'A=&fflv>yb3 fciit^amg^iji ti^^tc tTBa 

50 [0030] (HSggiJS) 5^ >^^J^7^>T>*- •5A27 
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<r 7 * 

0.2 g=s:'f*y3J:»*9.o nzmmLtzjumwuz^ *16 

itPJl^ 3 - -t? A 103. 4 g L r i: ti^i-{i*M«3J 1 

*6fi9Jl fcll«Hc:Pt=S:fiitL, i^KA U -^ACDf^t^Otg^ 

to 0 3 1] (mmm9) ^^'jrfyms.e s^\%t 

-■J7A122.8 g=grS^U S!g5l«eH»r<J: 
O^Sfi^r^^Lfeo #e.njt«!}5l5$:$e.H120 -C-elgj* 10 
Lit^, 800 t;-C3^PemfiSL, Mo03/Zr02 fi^t:«&5fc=Sr 

<ll:sfejS0fi3^>±iBT?»e,nfcMoO3/ZrO2 fi**:»*CD 

*-&§$-li-> 110 •C-e^^SHL250 t-ei^PsmfiXL 

<NOx !RjKft:OfiSf>Ptd«fiit$ttfcMo03/Zr02 

^raiit«i^iio Tc-e^^^HLsoo "cx-immMx. 

tzo UWiHtzK&\t. Mo03/Zr02 a*m*120 giz^ 20 
frK*50.3mol-C&'6o 

[0 0 3 2] rn=S:£E«&J«je^^, »«6LT^JS«!l9£D-« 

i-y h fum^mzo 

1.3 eizmmLrz:i(.mmiz. ykm^ti^/uzi-t^^ue.s 

g ^rS-a-LfcC: i:M^f{i||ifEfiiiJ9 LT, M0O3/Z 

tfcK«rS«Ft, 5?SE«»llO0-?Uy HSt«ESriiSLfc, 

[0 0 3 3] (nsg^ajii) =evyr>m2.sg^i%7 

>^-T*562.6 gC^«Lfc*JgJgEC, *i6<t5^;V3 30 

- ■^7 A 103. 4 g ^sris-^ L fe r i: ]:xmtmmm 9 tmmiz 

LX. Mo03/Zr02a^**^Stfco "iLxmmmB 

^mmLtz, 

[0 0 3 4] cmmmiz) *'jy7'yiS28. ig=sri%7 
>^-T*703.2 BizmmtftAimmz, *i6<bi?;i'3 

- A96. 9g trs^ L/i :i ti^xmimmm otmmizi, 

T, MoOa/ZrOz S#:«)5(c^PS^ Lfco t LXmMm 9 i: 
l^«lt::L-rPti:K=S:fi^L, ^mmiZ<D'<i^ y hmmt: 
MMLtio 40 
[0 0 3 5] (^JS^J13) 'E')yrym33.8s^l%7 

>t^T*843.8 eizmmLtz7i!.mm.iz^ yi<.m-(ti>juzj 
-'^i^Qo.bg^m-^LtzzLuif^iimmmQtmmizL 

X. MoOs/ZrOz SrilSLfco tTlgJS^iUg i: 

[0036] (^mmi4) =e>)rr>mn.3s^i%7 

y*:::T*281.3 gizmmLtzTK^miZ^ i^miti^Ji'Zi 

- A 1 16. 3 g srii^ Ltzzt. ixn-'.tnm^) 9 tmm^z 

LT, Mo03/Zr02afr«95|c«:p|i^Lfwo ^LTHSSWIQ 50 
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i:ll»»rPt«rfij^L> 8^16* V -^AoR^DOfrftffi-fei/ 

[003 7] (*J6«9J15) *';7'x>'^11.3g&l%7 
V*::iT*281.3 g fc:Jg»Lfc*S?g[K:, TkSYki^^P^ 
- -t? A 1 16. 3 g 5ril-& L d «,^t±|?Jg^J 9 i: 
UT, Mo03/Zr02fi#:|!^*$rlSSJL3to LT|gSg«»J 9 
tl^iltPt^rfi^L, B^HA 'J -^ACDfti^OCg^KA'J 
A SrfflV^fc r i: J.:l^tt5lli«9J 9 i: UTBa=Srfi# 

[0038] {mmmm ^ •;:/7'>eii.3g$ri%T 

>t:::T*281.3 g\Z^mLfzii^mmz^ imitViVzi 
:i't7All6.3 g%il^Lfcc:i:iJl^fi|gSE^9i:l^«lC 
LT. Mo03/Zr02fi#:«&5)5$:PSLfc<, ^LTIISg«ilJ9 
i:l^1t»rPt«:S#U, S^K* V ■> A©f^*5 0 tzg^®^ > 

>^m\^tz:i}i]ikmtmMm9iinm\z Lxi&^mM 
[0 0 3 9] {^mmn) 5isg^j3-c»c>nfcwo3/zr02 

110 'CT^^^@U250 "Cl? 1 
^H**fi!cLt:i.5Sfl:%<!!)Pt=Sriaif Lfco 

CD^fkoj^-^A^^JSESr-^gS-Jt, 110 'CT^^feHL 

250 x:ximmm^Lxi.o m.m%mh^m.WLtzo 
[0 0 4 0] ^Lxmmmi tmmizLxpttK^mi^ 

3J!»i*i.o \.\zmmLtz:/if.mmz. Ttc^-fti^^wn-^A 

126.7 g*tS^L'fcri:m^i-f±||jg«iyi iimm\zL,x. 
W03/ZrO2fift:«^*S:ilStfc, ^ LTSgag^sj 1 
t.TPti:K«rfi^L, tfcK^lO'^U^' h«lltt«:ISSL 

[004 1] (Jtia[«»J2) *yyxyil2.3 g$rl%7 
> ^ ^ r*56. 3g C»« L fc*j8i«Efr , *SI<t 3 - 
A 126. 7 g ^m-kl^tz ' t: W^fiUJg^y 9 i: Hfilfr L 
T, Mo03/Zr02fi#:«&jSSrPSiLfco ^UTIIS£^J9t 
l^«CLTPt4:K*fii^L, tfcK«itJ2CD'<U-;/ 

[0042] iitmz) 'r\'=7-fa^.^iy^9yi^^ 
V^oe;i.T;U5:^>t7A^rffi^lg*4i:L, Ti/Al=l/ 
8 i: ^ S J: -5 JtiiJ-a-C T '/;i/y J: 0 L 
fco »P.lxfct»*%600 r-^a^PBm^t, TlOa-AUOs 

m^mitlSaUW-^^hLtzo za)T\Oz-k\M.'^mitilb 

u^m^^mw ^mm\iimm\zi,x?iiiK^i&w\. 

[0 0 4 3] (.VcMtmA) 'rh^zf^^^^^ir-yt^ 
v:ru\fjv7ju^-'yA^lii^mmiiL. Ti/Al=i/ 

fco #c,n/ct&*%600 ■C-e3B#femj5Rt, Ti02-Al203 

m-^-mitms-i^isi^tLfz, :i©Ti02-Ai203is^K'fk«& 



(6) 
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C0044] (ifciUffllS) Ti02t&3lcfc r-Al203»5fcS:M 
»lfC 1 /4 ©SJ^T'iS^ L, Ti02/Al203S«:«!^5teSrii 

iSLfco ::cDTio^/Al203fift:ig}*^fflv^, nmminn 

•> A 5rffl V ^ fc r i: ]U^»±3l«iM 1 ll« »c L T Ba«r 

CO 0 4 5] (tfctSf^je) mtV)va-'^/^\z^)ym^ 
bit, c:®-; 't7ASfr«>5ic5rfflv^> mmm 

1 fcl^filCLTPti:K«:S^L-C, itgif^y 6 U y h 
to 0 4 6] <Wmmk>±Xd.(0^tl^n<O^U-y h» 



1 1 -1 0 0 0 0 
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"C, ^ra3^*SV = 200000h-'(Z)^#-^iIL7tNfCD, »^ 

» 5:^n^ni»PBij;4»rai-r-^3S!s:fr^ojgLTjit 

[0 0 4 7] ^LT±iB|Si^aS^cr)#-;Uy hM^tCO 

i8«SV=200000h-'O*f!t=T*JfEL/c^C9, g^fc 
0 105i-Kf3!R«$iaifcN0x »=&jfj^ Lfcc JS^*^2 (3 
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